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Outline

* Introduction

e Literature review (M.S. chapter 1)
- questions?

* Field study of recreation (M.S. chapter 2)
- questions?

 Plans for Ph.D. project

- guestions, feedback



Recreation is diverse and growing

Visitor days (U.S.)
132.5%
2000 - 2009
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s recreation a problem?

Percent of
listed species
affected

35
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15

Livestock
grazing

Hardrock

mining

Logging

Recreation Water
development

Re-created from Losos et al. 1995
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Recreation effects on wildlife

Community: species richness, diversity,
community composition

Population: survival,
reproduction,
abundance, density,
distribution

Individual: behavior,
physiology
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Literature review questions

nen, where have studies been published?
nat has been studied?

nat impacts have been found?
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nat can be done?



Article selection process

JOURNALS

PAPERS

Categories:
Biodiversity conservation

Web of Science search:
Recreat™ or touris™

Ecology
Zoology
Behavioral sciences

~1700 papers

316 journals

Criteria:
Reasonable subject
Language

Criteria:
1+ animal species
Non-consumptive
Empirical
Activity, not infrastructure
Not invasive sp. / disease

165 journals

218 papers




Number of studies is growing
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publication volume)
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percentage of the overall publication volume is still very small – at the highest point still only 1 in 1000 papers was on this subject.


Biased geographic focus
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Biased taxonomic focus
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Evidence for overall recreation effects

At least one significant effect in 93% of articles

70%

60%

50%
Percent of tests
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Evidence for recreation effect: birds

Birds (orders)

Eagles, hawks

Penguins

Passerines

Herons, egrets

Other (eg grouse, coots)
Ducks, swans

Plovers, gulls

- =~ 651
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I ] 198
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0%
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E 100 O Unclear
25% 50% 75% 100%

Percent of tests with significant effect
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Evidence for recreation effect: mammals

Mammals (orders) . 1 537
Ungulates I — 1 99
Marine mammals I 1 143
Other (eg bats, wallabies) — 51
Primates | " 42
@ Positive
Carnivores .I —— 1.63 ' DUndlear
0% 25% 50% 75% 100%

Percent of tests with significant effect
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Response types differed in impact

Community

Population

Individual

Diversity

B Survival
Reproduction
Occurrence
Abundance
B Behavioral

Physiological

Other
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Response types differed in impact
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Diversity

B Survival
Reproduction
Occurrence
Abundance
B Behavioral

Physiological

Other

- = ss

|l 9
| - 89

- I+ 200

] [ 426
] | ]+ 670

r I 155

0% 1ol% zc;% 3c;% 0% 25I% 5(;% 75:% 100%

Percent of articles

[0 Negative M Positive [Unclear

Percent of tests with significant effect

16



Recreation activities differed in impact
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Recreation activities differed in impact

O Negative

I Positive

O Unclear

| | 1504 . \

| 213

] | 617

T
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Percent of tests with significant effect
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.

Management recommendations

* None (35.2%)

e Spatial restrictions (29.2%)

e Capping visitation (14.6%)

e Visitor education (13.0%)

e Temporal restrictions (11.3%)
e Physical improvements (8.5%)
e Rule change (8.1%)

e Enforcement of rules (6.1%)

DO NOT ENTER

IMPORTANT NESTING AREA

- TEMPORARY POSTING -

Help save our coastal birds. Disturbance by people,

pets or vehicles can result in nest abandonment
and death of young birds.

Harassment or take of endangered or threatened birds, their

@ggs, or young is a violation of State Law, Chapter 68A-27 FA.C.,

and may subject vislators to criminal penalties. The attempt
to take or possess any migratory bird, their nest, or eggs is a
violation of Federal Law, 16 USC Sec. T03.

[ 3
Funds for this sign provided by the Hl‘ f
Wildlife Foundation of Florida. Repart W gy Flrida Fish and Widite
Vilations, eall 1.888.404.3932. T
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Questions?
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Goals for field study

1. Measure recreational use across a network
of reserves

2. ldentify important factors for explaining
variation in use

3. Develop predictive model of recreation

4. Examine exposure of wildlife to recreation

21
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Estimation method 1: Survey

4. What types of recreation occur at the reserve(s) on an average weekday? Please type in your estimate of the level of use using the
following scale:

1 = very low; 10 or fewer people per day
2 = low; 10-49 people per day

3 = moderate; 50-199 people per day

4 = high; 200 - 499 people per day

5 = very high; 500 or more people per day

Horseback Off-highway Other (please specify in

Hiking Biking riding Dog-walking vehicles Comments)

Iron Mountain [ ] [ ] [ ] [ ]

] ]
I;d;arls(ion Trails Regional [ ] [ ] [ ] [ ] :] :]
] ]

s - JJ ) ]
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ion method 2: Camera traps
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Level of recreation was variable
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Survey and camera estimates were similar
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Predictor variables: reserve-level

Entrances Parking lots

Vegetation - Area
-

Official trails Unofficial trails Elevation




Predictor variables: landscape-level

Distance from coast

Copyright; ©2012 Esri, DeLorme,
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redictor variables: landscape-level

Distance from coast

Copyright; ©2012 Esri, DeLorme,

Housing units
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Predictor variables: landscape-level

Distance from coast Housing units

Copyrig e B ghis ©2012 Esrl, DeLomg,
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Random forest models

e Allow many,
correlated
predictors

e |dentify
Important
variables

e Make
predictions




Variable importance: accessibility variables

Housing units - 10 min _ t
Housing units - 20 min I
Housing units - 30 min e +
Housing units - 40 min T +
Housing units - 50 min I +
Housing units - 60 min [ +
Entrances i +
Parking lots e+
Open | | | | I+ |
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Importance (% increase in MSE)



Variable importance: reserve attributes

Area

Elevation range

Slope range

Official trail length
Unofficial trail length
Official trail density
Unofficial trail density
Herbaceous cover
Hardwood cover

Shrub cover

-+

-4

-2 0 2
Importance (% increase in MISE)
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Variable importance: landscape context

Distance from coast |

Substitutes - 10 min [ ]

Substitutes - 20 min T+
Substitutes - 30 min T+
Substitutes - 40 min

-4 -2 0 2 4 6 8 10 12
Importance (% increase in MSE)



Species exposure analysis

e 5 birds— Preston et al.
- 2 covered on MISCP

e 30 herps — Franklin et al.
- 5 covered on MISCP
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- just an example of how my recreation model can be used to examine exposure of species to recreation and prioritize species and locations for research and possible conservation action


.

Some species are more exposed to recreation
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CNHY: orange-throated whiptail
CRVI: Western rattlesnake
ELMU: California alligator lizard
UTST: Common side-blotched lizard
SCHA: Western spadefoot toad
RHLE: Long-nosed snake
BAPA: Garden slender salamander
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...and others are less exposed to recreation
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BUBO: Western toad
CNTI: Western whiptail
EUGI: Gilbert’s skink
SCOR: granite spiny lizard


Summary of field study

e Wide variation in recreational use
e Accessibility, nearby reserves important drivers
e Model can be used to compare exposure

38



Questions?
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Goals for Ph.D. project

1. Validate recreation model

2. ldentify thresholds of human activity to
which wildlife respond

3. ldentify species that are particularly
sensitive

4. Test effects of management alternatives
(e.g. opening or closing trails)
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Study taxa

Reptiles Mammals




Observational study

12 study sites

8 sampling points on
trails within each
site

Spatially-balanced
random design to
select points
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Survey methods

Reptiles:

e Coverboards

 Visual encounter surveys
Mammals:

e Trail cameras

Humans:

e Trail cameras

e C(Citizen science approach

43



|deas for experimental study

1. Use changes in the trail network for a BACI
design.

* New trails open
* Trails are closed to public access

2. Conduct recreation ‘treatments’ using
volunteers
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Timeline

4 sampling periods during 1 year (fall 2015 to
summer 2016)

e Cameras running for 1 month

 Coverboards checked every 2 weeks

Pilot study to test reptile sampling methods —
summer 201577

45



Feedback on Ph.D. research

1. Site selection: where should we work given
target species/methods/questions?

2. ldeas for experimental approaches
- Trail closures/openings?
- Recreation treatments?

3. Reptile methods

Email: Courtney.Larson@colostate.edu
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